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Executive Summary.
Expert wil!'-ess in telecomnnmicationsfar AT&T, Mel Work/Com, theformer NYNEXCorporation
(now BellAtlantic), WId other clients im'Qlvingjiber optic damage claims, Q patent h!".iflgement law
suit, and a clas$ action law suit. Experience in seUing major corporate strategy, imaginative and
innOl'ative problem so!l,'ing, in-depth analysis, large scale project rrumagement· involving

. engineering, physical COl1slruction and Information Services systems development. ~ert infiber
optics and electroniCs. Extensive leadership and technical telecommunict1Jions hackgrormd.
especially in outside plant design. construction.. maintenance, project implemttntatwn;. Cl)st
estimating, netl....o"k modeling th£or)', procurement, and logistics. Experienced lecturer and
producer ofmaterialfor presentations to customerS andsenior management, and in writingstrategic
position papers.

Professional Experience
T8Iecom Vi~ion~ Inc. 1996 - Present
Garden City, Nel1J York
President .
• Nationally known expert witne4S before the FCC and SS(11e public utility cornmissiQlIS_ .Appeared

. be.fo1"e 15slatejurisdictiJ:msJ on behalfofAT&TandMCIWorldCom as theirjointChiefEngineering
.Witness for implementb.tioll ofthe Telecommunications Act of1996. Providing ouJside plant local
loop expert advice and modeling theory/or the HAl Model. a key economic mOdel mooby the FCC
mrdvarwus Slate jurisdictions to determine compliC/l1C€ with the Telecommunications Act0/1996. to.
set Unbundled Network Element Prices, and to determine the level of the multi-bil/ion dollar
Universal Servia Fund

• Expert witne.ssfor a major US Patent Infringement law suit, Qlfd a f1ber optic cable damage case.
• CW7'enllyprovidingtelecommj.micarion.'t consultingservices involving various companies, irlcJuding

work with a mqjor management consultingfirm providing SUPfXJrt to the government ofPorlTJ.ga~
telecommunications linddata services management in tm: northeastfor the Bass Brothers Investment
company ofFort Worth, Texas: andprOViding8trategic advice on the effectoflocal loopcompetition
to em equipment m(UJufacturer.

• ProvidedMarketing Strategyfor a largefibtr optic multiplexermamifacturer inD'odudlIg a new line
C!fSONEThasedproducts.

.. Manufacture1'~ represenrative/or avtomatedelectronic c"o.~ connection drnJices..

l Alabama, Arizona. 0:J/oradc. Georgia. LouisUIna. Maine, Maryland, MQ$saahusctts, Neveu:Ja, New
Jersey, New fork, 01r1ahoma, Pennsylvania, Texas, and Washtngton; advtsed witnesses andlor prepared
tcstimorryfCff Cali/amia. Connecticut, Florida, Iowa. llfinais. Kansas, Kentucky, Minnesota. Mis-sis.rippi,
Missouri, Montana. North Carolina, North Dakota, New HampshirE, New Mex~o, Rhode 131(llld, South
Carolina, Ten-ne::ssee, Ulah, Vermont. and Wisconsin.
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NYNEX 1994 • 1996
New York City. Nel1" York
General Manager. Plug-In Management.

· • Led a group of 350 people in managing all NYJolEX logistics functions for Nl'NEX's $1Q billion
irrn?stment In electronic print2d circuit boardsfor switching systems and digital clIfTier systems.

• Responsibilities included purchasing, billing verification, warehousing. and repairing all NYNEX
printed circuit boards.

• Scope ofoperation included average capitalpurchase.s of$1 million in newplug-insper work da.Y.
.and managing an expense budget of$30 million per year.

~ PersQnally responsiblejor setting NYNEX's .strategicdireecion in this area through mq;arPrQcess l'e

~ngi"eeringdesign. This effort included e:wmining b~iness plam, evaluatinggoals andobjectives,
and measuring ~jfecttveness of achieving bU$iness plan goals. Efforts determined that mqjor
realignment was necessary.

• Re$ul1s included cunsolidming 3 warehouses into One. 5{)'J/6 expense savings, improving repair
iJttervalsfrom 45 days to 5 days, and developing a multi-million doll(1/". "state-Of-the-art'" plug-in
tracking system. The plug-in traddng system was 0 major Information Services development ejforr
requiring large scale project manoge/'I'Wnt; definition of requirements, detailed dC3ign. and
supen'iSion ofcoding by cqntractprogramming companw-s.

NYNEX 1991 to 1994
New York City, New York
Managing Director. Engineenng & Om3[nJC.tion Methods & Systems.
• UtI a group ofJ15 managers and 45 CXJ11tractors 111 maintaining existing computerized design and

SUPPort systemsfor Central Office Engineers, Outside P!arrtb;ginurs. andConstruction Managers
that design andconstruct NY/llEX's $1.4 billion annum capital cons/nJction program.

• P~rsonal/y devised new, innovative methods for cOf2l'erting paper outside plont records to digital
mappingfimnats, which reduced conl'ersi01~costs.from $150milliJ:m to $30 million. This in7J~ive
breakthrough has been the comerslune ofrecords conversion methods bysuccesiful companies 'such
a Lucent and IGS (InformatiOlI Graphics Systems Inc.).

• Devised a new ConstrUction. Work Management System2 that 11l€chanized the scheduling and
, reporting qfwork (profitability of41% Rate ofRewrn with a 2 yearpayback). Project manageda
large scale !S d~eJopment effort involving IS pe1'sormel ruruited into the organization plus 35
contract IS development persontu~Ifrom the Oraeli!'. Corporation. This multimillion dollarptY>ject
was succesSfully completed, comprising the !.econd largest distributedplatform developed in North
Ammca ;n:volving mini-computers and pes.

• Supervised the development ofall new Methods & Proceduresfor emerging technol()gies such as
Fiber To TIie Curb, and/or Opm Network Architecturessuchas SignalingSystem 7andCo-Lpcalit>tt
ofCampelitive Access Providers in telco switchingcent"s.

NYNEX 1989 - 1991
Albany, Nt!w York
J)irecior ofOperations, Engineering & Construction,. Northeastern Region; Ne",; York
• Directed the overall ope"atians of600 emplo)J2es and ron11'acJ personnel to plan. engineer and

C01l8tnict pole line. conduit, fiber cable, copper cable, fiber optic multipleXers, and pair gain
equipment toprovide Jervic£ throughout the Northeast region ofNew rorkStale ($75 n:zillion annun1
budget supporting 86 central offrce switching center areas).

-Developedthe NYNEX strategy ofu.sing a "business case" methodlor :substantiating outside plant
'infrastruclure improvements now used throughout the compaTIy.

• Created the ",All Fiber Feeder" strategy implemented by NYNEX.
• Devised and implemented rapidfiber oplic d~plllYmenz to 125 sites in J6 months.

2 ECRlS -. Engineering Construction Records information System.
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• Sen'edas the Outside Plant Expert Witnf:SS for- 'he) 990 Rate Case, praviding the succesifulrebuttal
casefor the largest New York PrAhlic Service Commission StaffT'ecommended disallowance 0/$JJ{)
million_ .

• Headed- the Corti' Support Team handling the Public Service Commission Operational Audit oj
Outside Plantthroughoul New York Telephone.

NYNEX 1989
Albl:l1fy, Ne)j,· York
Director, Customel" Services St~ Upstate New York
• Directed the Upstate Vice President-Customer Services Staff in SlIpp{)t't ofall 3 Upstate New York

regions. Disciplines inc/wed Personnel &: Training, Capital &: Expense Budgets, installation &
.Repair Operations, Busitl£S$ Offices, OW£ide Plant Conrtrw;;tion & Engineermg, and FfJCilities
Assignment Ceniet's.

NYNEX 1967 - 1989
New York City, New .York
Director ojOperation.'i, Engineering & Facilities Assignment Centers, Midtol4fTl Manha/tatt
• Dirf!Ctedaforce of150personnel in engiTzeering andassigning the rapid expansion ojaIIlaca/loop
facilities in Midtown Manhattan (Approximately $40 Million Annual Budget). .

• CreatedNYNEX's strategyfor theaggressive deployment ojhigh technologyto custcme,./ocations to
·meet competitor initiatives (primarily Teleport).

• In an area responsiblejrJr 25% oJNew York telephone ~ revenues, TClpiddeplayment offibf!1'optics to
450 bUildings Was achieved in less than 2-1/2 years.

• Worked with LucentTe.chnologies to im~1it the AUA~45Private Line cardwet! iJ1 theirSLC-Series 5
Digital Loop Carrier system, saving New York Tekphqne $10 million.

• Mi:uJe active sales calls to major customers to design private lim! networks and disaster recovery
.sy,ytems, resulting iTl $.8 - $10 million itt new sales rel'enue.

• Number I Fated di.ftrict maJlager in New IOrk City.

NYNEX Service' Company (Corporate Staff') 1986 - 1987
. New York City, New York
StaffDirector, EnginU~ing & Construetioll Methods
• Fqrmeathefirst combinedNew Yotk/New Englandcorporate stqffgroup SII]JJXJ1'tingengineeringQJid

COn.'itructi071 after divestiture.
• Dt:veloped strategies and directed the development ojCentral Office Engineering, Outside Plant

Engineering. andCo~it'tJCltonfor New York andNew England Te1ephool! COmpmUt!s_
• EffOrts incl'lldedstart-up acti,,'ities for the neworgallWltion, imple.mentalion oinew Central Office

Enginemng design Systems. "·ia!s on Digitized/Mechanized Outside Pkmt Recort:is in Burling/on
Vermont, initiating a mechanizedplanning syste", fr:>r New England Telephone, ando;panding the
introdru:Ho11 o/high teclmology into the WcalloCIP.

. .

New York Telephone Company 1982 - 1985
Niw lorA:- City, New York
StaffManager, Corporate'Staff Outside Plant Engineering Methods
• Corporate Ugh/guide ex:pert for Outside Plant.
• Authored the Manhattan Overlay Stratem' jrJr fiber optic dep/()yment to -OWl' 650 commu(!iaJ

buildings.
• Conceived, supervised and implemented il'lnOl'ative rapid deployme.nt plaT! jor 13,500fiber mile

interoffiCE! tnmJcproject, completed in 5 monrh6.
•.Corporote Dblestitureexperljor Outside Plant.
• Wrote the post-divestiture Outside Plant Mnrlceting Business Pltm.
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• Msigned all Outside Plam rosets, and l1egotialed all Outsilie plant contracts with AT&T
Co1t111ZunicGtions.

• Corporc;te evaluator for employee innovative suggesti011s.
• CorporaJe evaluatorfor major projects.

New York Te.ephoneCompany 1980·1982
Garden City, New York
StaffManager, Long I:sl(l1jd Area Staff.
.J;>ire~led a staffgroup of17 personnel to track, analyu. t:valuate, and make 1'C.C<!mmendatio'nS to

'upper mcmagementcOrJ~ming operationalresults for an BOOpenson Engineering. Corutruetiotl and
Facilities Assignmen! Center organization.

New YQrk Telephone Company 1974 -. '980
Garden City. J;le:w York
Engineering Manager. Na$sau Coun~

• Directedan operations center of55personneJresponsibleforcable TVcoordinatiOn, conduildesign..
pole eniiJ1eering, /-4gJrway improvementcoordination, securing Rights ofWay, claims a:f;zatm2nts,
drafting hlUe prints. andposting outside plant records. .

~ Supervised ~ Long Rqnge & Cun-ent Planning group oj35 engineeringpersonnel respol1sible fol'
planning. (1esi.gn, project eva1J«Jti07l, and implementativn ojmajorfeeder and fnmk cable.

• Prepm-ed and ·administered a $]0 million peryear construction program. .. .
- Worked as aLong Range and Current Planner, Feeder Cable Design Engineer, Estimate Case
·EvalUal~r andPrepmer. andCilpital Program AdmmistT'ator_

.- [)eyeloped·new budgeting methods. including writing 30-40 computerprograms_ .
-lXvelQpedthe CoSt EstimatingProgram lISedbyNYNEXandincorporated in lheformer BellSystem

JMGS Cost Estimating MJ:>de1. . .

New Y!Ork TelePhone Company 1972 - 1974
Long Island" New York
FieJd'Mmiager, Cable MJ1ii1!~nanc.e and ConSlructjon, NassaJi & Suffolk Coimties
• "Hands..on" aqftrhToughsecQndlevelmanagementuperience in COf'IStn6;tingandrepairingoutside

platl1 cable, inc/udinfianalysiE. locating. rept1il'. ti1sparch, and cable trouble tremd f7'ucking.
• Dellelopedseveral computerprogramming systems to tJ'ack andanalyze cable rroubles.

. United States Army Signal ~0I'P6 1966 - 1970
GermQny~' Viet Nam; Fayettf!1iille, NQrth Carolina
~pmm .
• Airborn£; Ranger, Det:m-Qted Viet Nam Veteran (Bronze Star Medal +others), TopSecre~Clearrince.
• Ge,.mmry: Platoon 'Leader, CompahY Executille Officer. Battalion OperQlwns Officer, .Ba1lalion

ExecutilJe Officer
• .Vietnam: Chiefofthe Communic(J1ions Branch - Saigon Suppon Command
• Ft. Bragg, North·Carolina: .Baualiun Communications Officv-82nd Airborne Division

Education
Penn State Graduate School of Business
.UillverSity Park, Pennsylvania
Executive DeVelopment Program
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Purdue University Graduate School of Business
W'est Lafayette, .Indiana
,MBA, Marketing & Finance

United States Militarv Academy
West Point, New "York
BS Electrical & Mechanical Engineering

1970 - 1971

1962 ~ 1966

Organizations
!\lew York City Technical College 1987 - 1993
BrooklyTt, Nt!W York
A4junt::t Professor ofTelecommunications, Chairman ofthe Transmi$sioll Laborator)" Member

. ofthe Telecommunications Exec1div~ Committee, Member ofth(! Board

Shenen~ehowaSchool Board 1991
Clifton P,ark. Ne"!'o' York
Servedon the Technology Pla,ming Committee for the loea/school board

AM/FM International 1993 - 1994
lJof.l1def., Colorado .

Member ofEucutive Management Board, representing the Mkcommunications irid~lryfor the
world's large,st organization ofdigitized mapping andfacilities managementprofessionals.

Member of Various Other Organizations:
MENSA High IQ Society, IEEE, Amateur Radio Emergency Services group.

Recent Published Articles
"The Multi~Billion Dol1ar Outside-Plant Estimate Case ", OSP Enginuring & Construction
Magazine, Fe1J1'tIl11Y 1999 issue, pp. 14..15. See this publiJhed article at:

.http..I.lww1'~.broadband-guide.comlchI4man/st(mdard$l$tand0299.html

Recent Testimony
• Before the state Office of Administrative Hearings for the Public Utility Commission of Texas,

Austin. Texas;
Doc1(et No. 16226: Petition of AT&T Communications of the Southwest, Inc. for Compulsory
Arbitration to -Establish an Interconnection Agreement Between AT&T and Southwestern Bell
Telephone Company; On behalf of AT&T of the Southwest; .
Docket No. 16285: Petition of Mel Telecommunications COI'pDration and Its Affiliate MCIUetriJ
Access Transmission Services, Inc. for Arbitration and Request for Mediation Under the Federal
TeleeommunicatiQns Act of 1996; On behalf of Mel Telecommunications Corporation:
Oral· Deposition: August 30, 1996 Testimony: October 2-3, 1996 .
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• Before the Arizona Corporation Commission;
Docket No. U-2.428-00-417: In the Matter of the Petition of AT&T Communications of the
Mountain States, Inc. for Arbitration with U S WEST Communications, Inc. of Interconnection
Rates. Terms, and Conditi9ns Pursuant to 47 U.S.C. § 252(b} of the Telecommunications Act of
1996; On behalf of AT&T Communications of the Mountain States;
Docket No. U-3175-9~-479: 'In the Matter of the Petition of Mel Metro Access. Transmission

·services, Inc. fur Arbi1ration of Interconnection Rates, Terms, and Conditions Pursuant to 47
U.S.C. § 252(b) ofth.e Telecommunications Act of 1996; On behalfofMCI MetroAGoess
Transmission Set)'ices, Inc.
Testimony: November 20.1996

• ..Before the Public Utilities Commission of the State of Colorado
Re: The Investigation and SU!!pensiOn 01 Tar1ff Sheets Filed by U S WEST Communications, lric.
with Advise letter NO. 2617. R~arrnngTariffs for Interconnection Local Termination. Unbundling,
and Resale of SeNices; On behalf of AT&T of the Mountain States and MCI Telecommunications
Corporation;
Oral Deposition: Apn19,1997

• Before the Pennsylvania Public Utility Commission;
Docket No. 1~00940035; In re: F'onnallnvestigatiOn to Examine and Establish Updated Universal
Service Principles and Policies for Telecommunications SelVices in the Commonwealth; On .
behalf of AT&T Communications of Pennsylvania, Inc. and MCI Telecommunications Corp.;
Testimony:' OCtot>er 21 8. 23, 1997

• Before the S~teof New Jersey Board of Public Utilities;
Docket No. lX~5120631: In the Matter of the 808rd's Investigation Regarding Looal Exchange

. Competition for Telecommunications Services; On behalf of AT&T Communications of New
Jersey, Inc: andMCI Telecommunications Co1'p.;
Or!3-1 Deposition: OCtober 27, 1997

• Before the .State of Maine Public Utilities Commission;
DOCk.et No. 97-505: in fa: Public Ublities Commission Investigation of Total Sement.Long-Rim

.Incremental Cost (lElRIC) StudieS and Prtclng Of Unbundled Network Elements; On behalf-of
AT&T Communications;'
Written Testimony: December 22,1997

• Before the Loui~janaPublic SelVice Commission;
Docket U-20883, SUbd.9Cket A: In re: SUbmission of the Louisiana Public Servlce'Commission's
.Forward-LOOking Cost Study to the FCC fOr Purposes of Calculating Federal Universal service
Support Pursuant to LPSC order No. U-20883 {$ubdocket A), dated August 12, 1997; On behalf
of AT&T Communi,cations of the South Central States. Inc.;
Oral DepoSition: January 21,1998 Testimony: January 29, 1998

• Before the Alabama Public service Commission;
Docket No. 25980: Re: Implementation of Univetsal 8ervioe Requirements of section 254 of the
Telecommunications Act of 1996; On behalf of AT&T Communications of the South Central
States, Inc.; .
Testimony: February 26,1998

• 8efore the Nevada Public utilities Commission;
Docket No. 96~004: Re: Filing of Nevada Bell Unbundled Network Element (UNE} Cost Study;
On behalf of AT&T Communications of Nevada, Inc.;
Testimony: July 1, 1998 Supplemental Testimony: September 3. 1998
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• Before the Nevada Public Utilities Commission;
Docket No. 98~005: Re: Filing of Central T~ephone Company-Nevada dJb/a Sprint of Nevada's
Unbundled Network Element (Unbundled Network Element) Cost Study; On behalf ofAT&T
Communications of Nevada. Inc.;
Testimony: July 1,1998 Supplemental Testimony: December 4, 1998

• 19th Judicial District Court, East Baton Rouge, LA:
Case No. 4~6582. Division J, Petition for Damages: Tel Cablevision ofGeorgia, Inc. DBA Tel of
Louisiana v. B:arber Brothers Contracting, Inc.: Expert Report on behalf of Defendants;
Expert Report December 30, 1998 Settlement based on Expert Report

February 5. 1999

• Before the Maryland Public Service Commission:
. Docket No. 8786: Re: Investigation of Non-Recurring Charges for Telecommunications

InterconneCtion'Servlce; On behalf of AT&T Communications of Maryland,lnc. and Mel
. Telecommunications, Inc,:

Surrebuttal Testimony: January 15, 1999

•. Before the Massachusetts Department of Telecommunications and Energy;
DOcketNos. 96-13/74, 96-75, 96-80/81, 96-83, and 96-84: Re: Consolidated Petitions for
Arbitration of Interconnection Agreements - Dark Fiber; On behalf of AT&T Communications of
New England, Inc.; .
Testimony: february 17 & 19, 1999

• Before thl2 Georgia Public Service Commission;
DOcket No. 10692-U: Re: Generic Proceeding to Establish Long-Term Pricing Policies for
Unbundled Network Elements; On behalf of AT&T Communications of the Southem states, Inc-;
oral Deposition: June 17. 1999 Prefiled Testirmny: June 30, 1999
'Pretiled Rebuttal Testimony: July 9,1999 Testimony: JIJly 13 & 14,1999
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EXHIBIT "EHG-RW-7"

TYPES OF xDSL TECHNOLOGIES

1. There are important distinctions between the types of DSL technologies, and

these differences explain why there are multiple DSL technologies that are currently being

offered to residential and business consumers in New York and elsewhere throughout the United

States. The following paragraphs contain a brief explanation of the technical parameters of the

various types of xDSL technologies successfully being deployed by Rhythms in New York and

elsewhere throughout the country. As technologies evolve, these parameters will also change,

thereby continually expanding the capabilities of, and consequently the deployment of, xDSL

technologies.

ADSL

2. ADSL was originally developed to support the delivery of entertainment

video, or "video dial tone," services over existing copper loops. Such video services require

much higher bandwidth in the "downstream" direction (toward the customer premises) than they

do in the "upstream" direction (toward the central office), because the video signals being

transmitted to the customer's premises require a large amount of bandwidth, and the upstream

signal was assumed to be a voice or non-video data signal requiring much less bandwidth. Thus,

the need for bandwidth was deemed to be asymmetrical; that is, a high-bandwidth signal in the

downstream direction and a lower bandwidth signal in the upstream direction.

3. Even though most (if not all) ILEes have not deployed video dial tone

services based on ADSL, this asymmetrical DSL technology has found a new use: Internet

access. Internet access tends to display asymmetrical traffic patterns similar to video dial tone

services. Most of the traffic flows toward the end user, as graphics-intensive web pages and data



files are downloaded. The upstream traffic consists of a few keystrokes and occasional uploads

of e-mail and data files.

4. ADSL is designed to achieve a downstream transmission rate of 1.5 Mbps

for loops of up to 18,000 feet in length, and a downstream transmission rate of 7 Mbps for loops

of up to 6,000 feet in length, assuming 2-wire loops of 24-gauge copper. The downstream and

upstream data signals are transmitted using separate frequencies, and both data streams use

frequencies above the frequencies used to transmit voice signals.

RADSL

5. RADSL is a type of ADSL. As is the case with other types of ADSL, the

downstream and upstream data transmission rates ofRADSL are asymmetrical (though it is also

possible to configure RADSL for symmetrical data transmission rates). RADSL is more flexible

than other types of ADSL because it is rate adaptive; that is, the DSL equipment automatically

adjusts the transmission speed to the optimal level achievable on each loop. RADSL can

therefore transmit data at a wide range of transmission speeds, depending on the length and

condition of the loop being used.

6. RADSL is designed to achieve a downstream transmission rate of 1.5

Mbps for loops of up to 18,000 feet in length, and a downstream transmission rate of7 Mbps for

loops of up to 9,000 feet in length, assuming 2-wire loops of 24-gauge copper. The downstream

and upstream data signals are transmitted using separate frequencies, and both data streams use

frequencies above the frequencies used to transmit voice signals.

7. SDSL was developed to support symmetrical data transmission rates of up

to 1.5 Mbps in each direction. There are several types of SDSL, using a variety of line coding



approaches, and supporting variable data transmission rates. SDSL is designed to achieve

symmetrical transmission rates of up to 1.5 Mbps for loops that exceed 20,000 feet in length (for

one type of SDSL), assuming 2-wire loops of 24-gauge copper. The downstream and upstream

data signals are transmitted using the same frequencies. The data signals use a frequency

bandwidth that includes the frequencies used to transmit voice signals. As a result, SDSL

equipped loops cannot be used for simultaneous analog POTS service.

HDSL

8. HDSL is also a symmetrical DSL configuration. HDSL supports a data

transmission rate of 1.5 Mbps in each direction. Unlike other types of DSL, HDSL requires a 4

wire circuit (that is, two 2-wire loops). HDSL can achieve 1.5 Mbps on loops up to 12,000 feet

in length, assuming loops of 24-gauge copper. The downstream and upstream data signals are

transmitted using the same frequencies. The data signals use a frequency bandwidth that

includes the frequencies used to transmit voice signals. As a result, HDSL-equipped loops

cannot be used for simultaneous analog POTS service.

IDSL

9. IDSL is a symmetrical DSL configuration. IDSL uses the same coding

and parameters as ISDN, a digital data technology that has been in use by BA-NY and other

ILECs for quite a while. As a result, IDSL can be deployed on copper or copper/fiber loop plant

configurations. IDSL supports a data transmission rate of 128 Kbps in each direction, on 2-wire

loops of up to 35,000 feet in length, assuming loops of 24-gauge copper. As is the case with

SDSL and HDSL, IDSL transmits the downstream and upstream data signals using the same

frequencies. The data signals use a frequency bandwidth that includes the frequencies used to



transmit voice signals. As a result, IDSL-equipped loops cannot be used for simultaneous analog

POTS service.



EXHIBIT "EHG-RW-8"

xDSL IMPAIRING DEVICES

LOAD COILS

1. Load coils are devices placed on a copper loop at regular intervals if the loop

exceeds a certain length, typically 18,000 feet. Telecommunications signals attenuate, or lose

strength, due to the resistance of the copper in the loop; the greater the loop length, the more the

attenuation and the weaker the signal received at the customer's premises. Also, attenuation is

greater at higher frequencies than at lower frequencies, reducing the quality of the voice signal.

Load coils modify the electrical characteristics of a copper loop to overcome the attenuation

distortion associated with long loops. None of the xDSL technologies discussed above can be

deployed on loops equipped with load coils. The load coils are not compatible with the higher

transmission frequencies employed by xDSL technologies.

2. Load coils can be removed from loops. Load coils are located outside the

central office, usually in manholes, vaults, pedestals or other enclosures. To remove load coils, a

service technician must be dispatched to the location(s) in question. Given the availability and

expected rapid spread of xDSL technologies, it is most efficient to remove load coils in

minimum increments of one cable binder group, which normally contains 25 wire pairs for new

cable deployment. Most ILECs have been removing legacy load coils from copper loops for

years in order to support ISDN services and provisioning of T-1 circuits using HDSL

technology.

3. Not all loops require load coils to be installed on them. According to

BellCore loop engineering standards, load coils should only be placed on loops that are over

18,000 feet in length. Because ADSL is typically deployed at lengths up to 18,000 feet, load



coils should not have been installed on loops that BA-NY provisions as "ADSL-capable." If

load coils do appear on any loop less than 18,000 feet in length, the purchasing CLEC should not

be forced to reimburse BA-NY for removing them because they have been installed contrary to

established design standards. Indeed, BA-NY conceded that it should not have load coils on

loops under 18,000 feet and therefore would not charge CLECs to remove load coils on loops

under 18,000 feet. 34

BRIDGED TAPS

4. Bridged taps refer to the ILEC practice of configuring the loop plant in

such a way that a single wire pair can be used to serve multiple end-user locations (although not

simultaneously). This configuration allows an ILEC to deploy fewer copper facilities all the way

to the end user premises, and historically was a method to address the uncertainty of the rate of

demand growth in a particular area.

5. Bridged taps create additional degradation for xDSL signals. Bridged taps

are used to extend the telephone cable to additional homes so that vacant loops will be available

to fulfill customer requests. Any portion of the loop that extends to a customer premises other

than that of the requesting customer, and thus is not in the direct talking path to the central office,

is called a bridged tap. Bridged taps reduce the amount of the signal that reaches the customer

premises, and the effect varies, depending on the bridged-tap length and the frequency spectrum

of the xDSL.

6. xDSL technology can be deployed on a loop equipped with bridged taps,

so long as bridged taps are not excessive in length. The total cumulative length of bridged taps

on a loop must generally be less than 2,500 feet. Short bridged taps of 200-300 feet located near

34 See John White, Bell Atlantic, "Loop Qualification" (Aug. 10, 1999) (presented Aug. 10, 1999 at NYPSC
sponsored DSL Collaborative meeting) at 3-5 (attached hereto).



A repeater is used to boost the signal strength to avoid attenuation on long

customer premises can also create problems because of a "tuned resonance" effect. SA-NY

stated during the DSL Collaborative meetings that its copper loop plant may contain up to 6,000

feet of bridged taps on loops under 18,000 feet in length.35

7. In order to remove bridged taps, as is the case with load coils, a technician

must be dispatched to the field to remove the bridged taps.

REPEATERS

8.

loops. BA-NY's legacy copper loop plant contains different kinds of repeaters for different

types of existing services. Repeaters for analog POTS loops are located in the central office, but

are only used on very long loops (in fact, such loops will likely be too long to use for any xDSL

based service other than IDSL). Analog POTS repeaters are used to boost the voice signal and

the DC voltage of a POTS circuit. Other types of loops, such as loops used to provide T-l

service, may have repeaters located in the outside loop plant (such repeaters, of course, have

little if any relevance to the provisioning of 2-wire xDSL-capable loops). Repeaters must be

removed before loops can be used for ADSL, RADSL, SDSL, or lIDSL. Analog POTS repeaters

located in central offices can be removed by CO-based technicians. A technician must be

dispatched to the field to remove T-1 repeaters.

DIGITAL LOOP CARRIER SYSTEMS

9. Digital Loop Carrier systems involve the multiplexing of

telecommunications signals and the carriage of that multiplexed signal on a transmission

medium. Although ILECs have historically deployed DLC systems on copper, essentially all

DLC systems today are deployed on fiber systems. DLC systems serve two purposes. First, they

35 Id, at 3.



allow the ILEC to use fewer facilities in the feeder portion of the loop plant. Second, with

respect to fiber-based DLC systems, they allow longer loops to be provisioned without the use of

load coils.

10. At the present time, particularly with respect to fiber-based DLC systems,

xDSL technology (except IDSL) is not compatible with DLC systems. However, several

vendors are currently working on solutions that will allow xDSL technologies to be used on DLC

systems. Moreover, as indicated below, there are at least two near-term solutions available

today: regrooming the loop plant to use a loop carried on parallel all-copper systems, and

placement of additional equipment in the field.

11. Fiber-based DLC systems, once deployed, are an integral part of the loop

plant for the loop in question. Thus, fiber-based DLC systems cannot be removed entirely.

However, fiber-based DLC systems usually are deployed on feeder routes that are currently also

equipped with copper feeder facilities. These copper facilities are normally not removed when

the fiber systems are deployed to overbuild the feeder route. Thus, for a particular loop currently

carried by a fiber-based DLC system, it is usually possible to regroom the loop plant to obtain a

copper loop carried by the parallel copper feeder facilities, which can be used to provide xDSL

services to the customer premises in question.

12. BA-NY has agreed to regroom the loop plant by moving an existing

customer served on a loop traversing copper feeder to a loop traversing fiber feeder in order to

free up the copper for use as an xDSL 100p.36 However, BA-NY intends to charge an as yet

unspecified amount for performing such a pair swap or regrooming.

36 Bell Atlantic, "Freeing up copper facilities" ("Sept. 15, 1999) (presented Sept. 15, 1999 at NYPSC sponsored
DSL Collaborative meeting) (attached hereto).



13. A second approach to work around the presence of fiber in the feeder plant

is to place xDSL equipment at the feeder distribution interface in the field. Such equipment is

known as a Digital Subscriber Line Access Multiplexer ("DSLAM"). For xDSL services, the

basic requirement is that DSLAMs are placed at the end of the copper loop facility, wherever the

copper ends. That copper loop can run all the way to the main distribution frame ("MDF") in the

central office, in the case of an all-copper loop, or to the feeder distribution interface ("FDI"), in

the case of a fiber-based DLC system. Feeder distribution interfaces for fiber-based feeder

systems are normally located in controlled environmental vaults ("CEVs") or other enclosures

that house the associated fiber, multiplexing and cross connect equipment. These same locations

can be used to house DSLAMs.

14. The presence of fiber in the loop constrains the provision of xDSL

services equally for BA-NY and Rhythms. That is, they both need to put DSLAMs in the feeder

distribution interface location in order to provide xDSL-based services if there is no available

copper feeder plant for the loop(s) in question.

15. The placement of DSLAMs at these locations is technically feasible. In its

March Advanced Services Order, the FCC specifically requires ILECs to permit collocation in

CEVs.37 Further, even ifBA-NY were to continue to insist that such collocation constitutes

"sub-loop unbundling," the FCC in its UNE remand decision has ordered ILECs to provide sub-

loop unbundling. 38 Moreover, as noted above, ifBA-NY served this customer using present

technology, it would have to collocate its DSLAM in the remote terminal.

16. BA-NY does not intend to de-condition loops for its InfoSpeedtm DSL

37 Advanced Services Order ~44.

38 FCC Promotes Local Telecommunications Competition: Adopts Rules on Unbundling o/Network Elements, FCC
News (Sept. 15, 1999) (The FCC "required incumbents to provide unbundled access to subloops, or portions of
loops, and dark fiber optic loops and transport.")



service offering, and thereby does not intend to "reach" all potential DSL end users. Thus, if

BA-NY refuses to provide access to remote terminals to CLECs such as Rhythms that want to

service these customers, many New York consumers will continue to be denied high speed data

capabilities.
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Loop Qualification

• Loop Planning Rules (En1bedded Network)

- MaxinlU1TI loop resistance 1300 Ollll1S

....

- Loading required on any loop over 18000 ft

- Bridge Tap on non loaded plant linlitcd to 6000 n

- l'heoretical design = 2 gauges
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NUlnber of Loads at Loop Lengtll II!!I

Kilofeet 1 2 3 4 5 6 7 8 910 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

#of Loads 0 0 0 0 0 0 o 0 o 0 o 0 0 o 0 0 0 0 3 3 3 3 3 3 4 4 4 4 4 4

Typical
>25 Kft

End Section 3-9 Kn

•

3 Kft 9 Kft 15 Kft 21 Kft
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Available Pairs as a Percentage of Total Loop Length Intervals
New York Wire Centers with Collocation
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Go [0 SCl"\icc Request P;j~e

Loop Qualification - xDSL
View the RA "V ElF File

I Adnlinistrative Data Table
/Billing Telephone Number ;1212395-l0S5

lEnd User State llNY
ICustomer Indicator Ie
IVersion !IAA

ICustomer Negotiator Name ·/Roslyn Sanchez

IPurchase Order Number 1199908091.;10407

jCustomer ID IZBEL

j6;stomer Negotiator ~elephoneNumber 121239540S~

/Business Segment IR

C Loop Qualificatio_n - xDSL
liSen-ice Address State iNY

llxDSL Services Available iLoop is not qualif!~d

IlxDSL Qualification I~dicator ;y
I I

!/LOOp Length ;16.4
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Loop Qualification - xDSL
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Loop Qualification - xDSL
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Loop Qualification - xDSL
Vie\\f the RA \V ElF File

II Administrative Data Table
IBilling Telephone Number !12123954085

/fnd User State I/NY

ICustomer Indicator ilc
IYe~sion IIAA

!Customer Negotiator Name IIRoslyn Sanchez
t

!Purchase Order Number 1119990809140753

ICustomer ID ilzBEL

'/C:USlomer Negotiator Telephone '12123954085
p'iumber ,

pBusiness Segment IR
il Loop Qualification - xDSL
!ISeryice Address State :INY
"

ijXDSL-Services Available :i640KBPS/90KBPS 1.6MBPS/90KBPS
;7.168l\IBPS/680KBPS

jxDSI: Qualification Indicator IY -

ILoop Length ,11.9'--- _.
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xDSL Copper Pair Testing Architecture
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Testing Challenges ~. _ diaL I iM1M

Dry Copper Pai r:
- No Dial Tone
- No Telephone Number
- No MLT availability
- No Battery
- No NT-I, No SprD
- No MTD or 1/2 Ringer
- Tone - sometilnes available
- Training tone - intennittent and differs for each technology
- Different Test Signatures:

Looking froin Field to DSLAM: open, Line Unit
Looking from C.O. to Modem: SC, CPE, Router

- Large variety of different loop technologies and equipll1ent vendors
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Cooperative Testing

Goals:

...

~a.;; - ,asE2ijii'iil

Steady and Standard Tone Generation Elin1inates Connectivity Concerns

Shared Test Results Early AM on Due Date

Testing to NID with MaintenanceBenchmarks Established and Shared
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Freeing up copper facilities

When a "no facilities" condition is encountered on a loop order, there is a
hierarchy ofactivities that BA will perform in order to attempt to free up facilities.
This hierarchy is used in BA Retail and is also used in BA Wholesale when
Unbundled loops are requested. There are several steps in this hierarchy that are
inappropriate activities when an unbundled loop order is being provisioned,
mainly on xDSL types ofrequests. For example, one ofthe steps in this hierarchy
is to assign a Digital Access Main Line (DAML). This would not be an
appropriate solution to free up facilities on a 2W ADSL qualified loop request, for
example, because ADSL will not work over a DAML which is considered to be
electronics.

The steps that BA NY will go through to find alternate facilities as part ofthe
assignment/provisioning process are shown in the table below. The steps that are
transparent to the CLEC and done at no additional charge are identified in the
description below the table. In addition, those steps that require CLEC
notification and approval due to charges that are assessed ifthe work activity is
performed in additional to longer intervals that may be required are identified
below as well.

-2-



Provisioning Table

The intent of this table is to illustrate the standard Corporate process flow for processing an
order when an outside plant facility is not available at the assignment stage of the provisioning
process.

2W Analog
RetaillWholesale

2W Digital (ADSL) 2W Digital Premium (ISDN)
RetaiVWholesale RetaiVWholesale

x

x

x

xx

x

x

n1a

x

x

x

x

Alternate
Facilities

CF

",
,
II
II
II

-

-3-

BA has worked into its provisioning process the items in the hierarchy that are
possible and applicable on unbundled loops, more specifically, on xDSL qualified
loops. As shown by the table above, iffacilities are not available in the pre
qualification process for BA Retail ADSL requests, the end user is notified that
facilities are not available and ADSL is not provisioned. Where possible and

TOV X

x

x

x

x

x

x

x

x

x

x

x

X

x

x

n1a

x

x

x

x

n1a

n1a

x

n1a

n1a

n1a

n1a

n1a

x

x

x

x

x

x

x

x

X

x

x

x

x

BCT

LST

WOL

DAML

CDP

Special X
Construction

lather
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when feasible, BA performs these steps in the provisioning/assignmentprocess for
a CLEC/DLEC, requesting a xDSL compatible loop in order to free up facilities.

Table Explanation:

Alternate Spare facilities: Ifan alternate spare facility can be verified good to the
serving terminal, the service will be provisioned and the service order completed.
This step is transparent to the end user or to the CLEe. Charges are not assessed.

. CF - Connected Facility. 2nd or 3rd line to location which is not in use is freed
up. This step is transparent to the end user or to the CLEe. Charges are not
assessed.

BCT - Break Cut Through Facility (Normally date sensitive). This arrangement
involves a facility that is dedicated to a particular location. Normally the pair
remains dedicated when premises vacatedfor next occupant. Iffacilities are
needed, these facilities can be made available after a certain period oftime,
however, this leaves the premises where the facilities were taken from in a "no
facilities" situation. This step is transparent to the end user or to the CLEe.
Charges are not assessed.

LST - Line and Station Transfer/Pair Swaps. Line and station transfers or pair
swaps are considered in order to free up facilities. Line and station transfers are
not done in BA Retail to free up facilities for BA Retail ADSL service; the end
user request is turned back as "no facilities "available. LSTs are done for
CLECs/DLEes, and because they involve multiple scenarios, incur charges, and
require longer intervals, the CLECs/DLECs are made aware ofthese
transfers/swaps.

BA NY will perform a pair swap (DLC to copper) which involves moving an
existing customer served on DLC onto copper, where copper is available, in order

-4-
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I
I
I
I
II
II
II
II
II

to provision a xDSL loop to a CLECIDLEC's end user. This work will be done in
the normal provisioning process and is transparent to the CLEe. Charges are not
assessed

BA NY will perform a pair swap (copper to copper) ofcable pairs when BA NY
must move a customer's existing service to another pair in order to support the
requested service transmission parameters or must move a jumper in order to free
up a spare at a different terminal. This involves additional I&M work, requires
the approval ofthe CLECIDLEC, requires a different interval; additional charges
are billed

BA NY will perform a pair swap (copper to DLC) which involves moving an
existing customer served on copper to DLC to free up the copper. In this situation,
BA will move an analog customer offcopper onto DLC in order to free up copper
for a xDSL loop order. This work activity includes work at a cross-box and also
involves moving a jumper. This requires additional I&M work, requires the
approval ofthe CLECIDLEC, requires a different interval,· additional charges are
billed

WOL - Wire out oflimits. This work is done when the only free facilities are not
located on the one that would normally serve the end user location. (generally
when the only free facilities are on the adjacent terminal in either direction). This
requires the placement ofa drop. This work is transparent to the end user or
CLEe. Charges are not assessed

CDP - Clear Defective Pair. This option is utilizedfor POTS single line service,
it is not usedfor designed or multi-line service orders nor for terminals associated
with a Pair Gain System (Litespan, Universal, or Integrated). Clearing defective
pairs involves significantly more work than the other options. This step may
require longer intervals and additional charges may be assessed

DAML - Additional Main Line. This work is done in areas where there is a
shortage offacilities. Because this option includes adding physical equipment to
the loop which acts as electronics, this option is not feasible for xDSL loop
requests. In the case ofan analog loop, this work is transparent to the end user or
CLEe. Charges are not assessed

-5-



CERTIFICATE OF SERVICE

I, Stanley M. Bryant, do hereby certify that on this 19th day of October, 1999, I have
served a copy ofthe foregoing document via messenger, to the following:

~f;*Stanley . ryant

Chairman William E. Kennard
Federal Communications Commission
445 1ih Street, S.W., Room 8B-201
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